Indiana SR-9 Deployment:
Traffic Signal Performance Measures Case Study PURDUE
UNIVERSIT Y.

Follow us on Twitter
or search

4

-ccovery with Dej;
Dis Since 1937 vely

ol

Lucy M. Richardson?, Tom Platte?, Darcy M. Bullock?

1. Purdue University; 2: Indiana Department of Transportation

Abstract Field Equipment Upgrades Sample Progression Optimization

As part of ongoing maintenance, INDOT annually identifies several Quantities Controllers Detector Mapping Existing Flow Profiles: ? Optimized Flow Profiles.
signalized corridors for equipment upgrades and updating of traffic ASC3-1000 12 SR-9 @ 18" St | SR-9 @ 18" St B o0 000 NB. . <B. o0 000 NB.
signal timings. The first phase of these efforts is detector maintenance Linux Eagle | SR9 @ 439 St SR9 @ 439 St SR-9 @ 439 St SR-9 @ 439 St
and deployment of upgraded controllers and communication. Traffic Eagle Master 1
signal performance measures collected using the upgraded equipment ';";CE’*F‘QWS_ Radio 1‘1)
. . . . . . . - adlo
can then be used to identify signal timing improvements. This poster Yagi Antenna -
illustrates the steps followed and outcomes from the traffic signal Fiber Switch 0
modernization work on State Road 9 (SR-9) in Anderson, Indiana. Non-Fiber Switch| 11 SR-9 @ Charles St SR-9@ Charles St SR9 @ Charles St SR-9 @ Charles St
Modem 3
B aC k rO u n d Fiber Power 10
Ad ed g Labels on Detector Racks
A S
n SR-9 @ 53 St SR-9 @ 531 St SR-9 @ 531 St SR-9 @ 531 St

System 1. ¢ Y
0 ECoRd 2005 versity Blvd =
Control > iml sonrrenri S I Total
! ! : z - Fowler St 50 e 20 - Intersections
| Alt, C’ét“ st St i 1 E 6th St Z?\ (o Bethany Point Ce"U Iar D
- % 2 a7t “h,‘.‘\%- R} Health Cam|
Local Control 7 i modem
H 1 : ;5 E 0th St \9\ A B SR-9@ 32nd St
'i : E E 10th St ross LakesA\ rtments L B SR9 @ 38th SL/CR 2005
R - n ﬁ N i H E ] i g :ﬁ;ert:eo ph\\ e 3 SR-9 @ 67th St
. ! Rl O \ 1 ()] 15 = SR-9 @ I-69 NB Ramp
Detection I ?chme« . piote s ® 2 - o™ < -9 @ I-69 SB Ramps
fur'("aﬁruafim ‘\ E -9 @ 55th St SR'g @ 56th St SR'g @ 56th St SR'g @ 56th St SR'g @ 56th St
o : OWa Wh \‘ O -9 @ Applewood/56th
okes Work ! (7)) -9 @ 236/53rd St
5 stern \ C -9 @ Charles St
R ?t e \ g 10 9@ 43rd st
> : < ?\ 8 -9 @ Delco Remy
I sMall® I A n 9@ 232/325 lu
xas Roadhouse (@ Metni L £ \\ b :
1 & ] q) R-9 @ Mounds Mall
Controllers - v B € 56 180
L U”d_r\u Qd ¢ iberg Rd [_:: Lind — 9@ 10th
Pr(:i(im d y o 5 Zzi::e y Time in Cycle Time in Cycle Time in Cycle Time in Cycle
SPM Hierarchy of Needs SPM Generation ol ot | T oo e
::Idch:rral@m“ ) 1 Flber I|nk W SR-9 @ Alex Pike i . -
R Probability of Green Vehicle Arrivals
3\ o L Connection to 0
i % oo I INDOT
St U d y A fea Optimized using Link-Pivot Algorithm; implementation & results TBD.
han Rd W Hartrnan Rd E 200
- 4 [ f P] S h ' ' Outcome Assessment
Ime-of-Day Plan Syncnhronization me A m
z EXistin g Timin g Revision 1 Revision 2 Northbound AM Northbound Midday Northbound PM
ﬁ 1 2 120 120 120 1
oiSoumer ' : 0.75
Lirk A IuD REgIS Lindberg R E 100 100 100
0.5
& 0 O | O Z g0
§ University Blvd @ z 80 : | - = 80 - 025
IS, I5) I5)
SR-9, Anderson, IN i: 8. _ Cycle ¢ :i E oo 5 o 0
..  Anderson %, Len gthS P c0 I ® P 0 4 8 12 16 0 4 8 12 16 0 4 8 12 16
@ Micha &2 Ty —“ s : O o . . . . . .
L' ﬂ@ R{:r_,gm!”_i 3 40 1 3 a0 3 40 Travel Time (min) Travel Time (min) Travel Time (min)
¥ A = = i of-‘.fg E 18th 51 '|
§ T g i ?m4 i 20 | 20 20 Southbound AM Southbound Midday Southbound PM
mfboa?-gryms Daleville i 25th St o x (@3 i 1
(32) Chesterfield &) W 29th St G E 29th St $ o ': i . 0 0 0.75
® Anderson 5 0:00 6:00 12:00 18:00 0:00 0:00 6:00 9:00 15:00 19:00 22:00 0:00 6:00 9:00 15:00 19:00 22:00
s 0.5
' ) 8 8 — : 8
gith £ E Co Rd 2( | | | 0.25
' 7 7 L : 7
& /TR .. 8 ® L : % .
g 5 : Split S 6 B W-thru S 6 - ; B W-thru S 5 o | B W-thru 0
nacﬂﬁ'?{aiﬁiﬂﬂ g p T B W — left turn = L : © W - leftturn = ! ! ! E W-—leftturn 0 4 8 12 16 0 4 3 12 16 0 4 8 12 16
& : Failures = 5 @ S-—thru = O b ik ! | B S—thru = 5 ! ! ! v+ | B S—thu Travel Time (min) Travel Time (min) Travel Time (min)
- . i =S S — left turn = A ! ! ! S — left turn = ! i ! L S — left turn
w4 i @ N-thru v 4 b i i i | @ N-thru v 4 E ! ! L @ N-thru
o ACI’OSS ° 3 f B N-leftturn © 3 bl ol i | B N-leftturn o 3 i i i I B N-leftturn o
@ - 3 ; B E-thru 3 L | ;1 | ®E-thnu 3 L : )| B E-thru — Before —— After TOD Revision 2 ---- TBD
) COITIdOI’ g 2 7l E — left turn g 2 i i i i i i i E — left turn g 5 i | i i i E — left turn
e 3 oL o | 2 i z o iy 2 . i
T~ ¢ - ‘L JURLRARTAN D] SO ) DI 1
\ G I in ol | | | - il
N g 00 6 9 15 19 22 00 6 9 15 19 22 00 6 9 15 19 22
Markleville . - Hour Hour Hour

Tuesday 1/17/17 Tuesday 1/24/17 Tuesday 2/7/17 L eS S O n S L e ar n ed
Modernization Projects : :
- | - T W SR-9 @ Charles St: Sam P le Cap aCIty AN aIySIS Timing Changes:

* Need for centralized detector channel mapping

1 2 3 4 (= 1 E 2 3 4 <= .

@g 0 = Phase Occupancy (9:00-15:00): L q = Importance of asset management | |

B Thiu (@2) WE Left Tum (24 : » Detector channels & phases changing during

c . - . 5 S8 LeftTurno(%l)_éh@ | e — 5 ) 6 7 8§ _ _ _

A | = i.. ‘78 : T . 13 = modernization projects

— — SR | R o [V I I i | — « Managing impact of modernization projects
Existing Split Failures: | ; o T e S s switeiwes | Change in Split Failures: » Loss of detection, communication
o % 80 Sprsenf i T , ) @ aedcmnSemmon e Sumnd o o

6 o o Vo . et v e T NBLT ° o o e |d TNt il f ful
m ! ! ! ! ! 7 Green Occupancy Ratio & & £ & & F 3 Green Occupancy Ratio 0 & i i i i i entIfVInq ml eStOneS Or SUCCESS u
v S | | | | | o | | | | | . .
% TR . . NB Left Turn (@5) W SB Thru (26) . EBleftTum(@®) i E L : o IMm p | ementation
L 4 g cor " - | opportunity to | 4 4 _ _ _
g, redistribute | § * Equipment upgrades, communication status
5 g 5 time from S . . . .
5 s i L mainline thru | & 2 » Differences in high-resolution data

| b, A Al - ] o e PR ¥ pemmpmcnt oL = iImplementation between controller vendors
i new span wires (232) iii: detector lead-ins cut to prepare for iv: fiber cut due to issues with 09 6 Green Occupancy Ratio Green Oceupancy Ratio o= 5
ii: FYA installed (Mounds Mall) new loops (232) handhole (Mounds Mall) Hour Hour
Tuesday 2/14/17 Tuesday 2/28/17




